ERS E’ HOI NGHI TOAN QUOC KHOA HOC TRAI DAT
EARTH SCIENCES AND A A - A A = = 1
o saences a0 . VA TAINGUYEN VOI PHAT TRIEN BEN VIPNG (ERSD 2020)
SUSTAINABLE DEVELOPMENT

Cong nghé ton chira khi thién nhién héa long - mot phuong an ton trix
hiéu qua dé dam bao an ninh nang lwong qudc gia
Cong Ngoc Théng'*, Hoang Anh Tuén>

! Truong Dai hoc Mo - Dia chdt
2 Tdp doan Dau khi Viét Nam

TOM TAT

Vi nhu céu sir dung ning lugng ngay cang tang cao dé phuc vu muc tiéu tang trudng kinh té cung véi san
lugng khai thac khi trong nude dan dan suy giam, viée nhap khau khi dé bu dap nhu cdu st dung hién hiru
va dap tng cac khach hang méi (dac biét 1a cac Nha may dién) 12 hét stc cap bach. Vi vdy, Tap doan Diu
khi Viét Nam d3 va dang trién khai cdc du dn nhdp khau khi thién nhién héa long (LNG) dé dam bao an
ninh néng lugng va dép ing nhu cau tiéu thu ngay cang cao cua cac khach hang. Khi thién nhién héa 1ong
- duoc nhép tir cac nude xudt khau va véan chuyén vé Viét Nam bang cac tau LNG chuyén dung - s& duoc
ton trit tai céc bon chira LNG chuyén dung dat tai Kho cang nhép khiu LNG, sau d6 dugc tai hoa khi dé
cung cAp cho céac khdch hang. Dy 1a cong ngh¢ ton trit LNG 1dn ddu tién duoc st dung tai Viét Nam nén
van con méi mé, can duoc 1am rd. Trong bai bao ndy, nhém tac gia tap trung gidi thiéu cong nghé san Xudt,
vén chuyén, tiéu chuan chét luong va dic biét 1a cong nghé ton chira LNG dé gép phan chuyén tai xu hudng
cong nghé méi chuén bi duge dura vao dp dung trong nganh cong nghiép khi Viét Nam.

Tir khoa: khi thién nhién; khi thién nhién héa 16ng; LNG; cong ngh¢ LNG

1. Pt véin dé

Khi thién nhién hoa long (LNG - Liquefied natural gas) 1a san phdm c¢6 ngudn gdc tir khi thién nhién,
thanh phan chu yéu la khi metan (CHa) chiém trén 85% mol, duoc héa l6ng trong khoang tir -166 °C dén -
157 °C tai 4p suat khi quyén. LNG la chat 16ng khéng gy an mon, khong mau, c6 khéi lwong riéng khoang
420 - 470 kg/m®. Theo thong 1€, mot (01) triéu tAn LNG quy ddi twong dwong 1,36 -1,40 ty m® khi (phu
thudc vao thanh phan cac cau tur trong LNG). Khi chuyen khi ti nhién thanh LNG thi thé tich giam di 600
lan, do dé, LNG duge tdn chira va van chuyén rat de dang.

Tinh dén cudi nam 20138, trén thé giGi ¢6 19 quoc gia xuat khau va 36 quéc gia nhap khau LNG, trong
s6 do, Qatar la qudc gia git vi tri ding dau, cung cap 24 9% (78,7 tricu tan) tong san luong LNG ctia thé
giéi. Uc chiém vi trf thir 2 v6i san lugng dat 68,6 triéu tan. Theo tai liéu nam 2019 cua Hiép hoi khi the
gi6i - International Gas Union (IGU), san lugng LNG giao dich trén thé gi¢i nim 2018 dat 316,5 triéu tan
trong do nhém céc qudc gia Chau A - Thai Binh Duong tiéu thy khoang 240 triéu tdn LNG, chiém 76%
tong cau LNG thé giGi. Nhat Ban (83,2 tri¢u tn), Trung Qudc (54.8 triéu tin) Han Qudc (38,6 triéu tin)
12 03 quéc gia nhap khdu LNG nhiéu nhit, chiém 55,7% san luong LNG thé giéi. V& nhu cau LNG, dén
nam 2020, trén thé gidi hién c6 38 qudc gia tham gia nhap khau LNG, trong d6 khu vyc Déng Nam A hién
¢6 Thai Lan (2011), Singapore, Malaysia (2013) va Indonesia, Myamar va Philipine (2019-2020). Trung
tam tiéu thu LNG chinh cua thé gii van & khu vuc Chau A Thai Binh Duong vé6i cic nha nhap khau LNG
16n nhu Nhat Ban, Trung Quoc Han Quéc va An Do.

Theo danh gia cua tu van THS, téng nhu cau tiéu thu LNG trén the gidi giai doan 2020-2030 vao khoang
360 dén 450 triéu tan. Dy kién trong giai doan 2018-2025, nhu cau LNG gia ting nhanh chong tir gan 300
triéu tAn/nam 18n dén gn 400 triéu tin/nam chu yéu 13 do nhu ciu tiéu thy ning lwong tai Trung Quéc, An
Do va cac nudc Bong Nam A. Céc thi truong dang trong giai doan hinh thanh nhu tai My Latinh va Bic
Phi ciing gop phin vao sy gia tang nhu cu ti€u thy khi/LNG tuy nhién téng nhu cAu van & mirc vira phai,
du kién trung binh x4p xi 50 triéu tin/ndm cho cac thi trudng ndy giai doan 2018-2025.

2. Tinh hinh trién khai nhap kha}l LNG tai Viét Nam
2.1. M6 hinh sdn xuat - van chuyén - ton chira LNG (Chuoi gid tri LNG)

* Tdc gia lién hé
Email: congngocthang@humg.edu.vn
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Trén thé gioi, LNG duoc sir dung dé thay thé khi tu nhién ¢ nhing khu vuc xa ngudn cung cap khi ciing
nhu ding dé bu dép vao ngudn khi cung cap bi thiéu hut. Mac du, chi phi dau tu, diéu kién va chi phi véan
hanh cho dy an LNG 16n hon ddi véi dy 4n dudng dng, hiu hét cac nudce phat trién trén thé gisi van cho
trién khai ddng thoi hai giai phdp nay nham da dang hoa nguon cung cap khi tu nhién, kip thoi dleu hoa
cung cau khi tu nhién cho hé thong dudong & ong nham giam t6i da viéc dot khi ty nhién du do nhu ciu sir
dung khi ty nhién ctia cdc nha méay dién thay doi timg thoi diém ngoai ké hoach. Hinh 1 gi6i thi¢u mé hinh
chudi gia tri LNG dang dugc st dung.

Khai thac San xuét Van chuyén Tén chira Tiéu thu
Hinh 1. Chudi gid tri LNG (Inkyu v nnk, 2017)

Can ctr vao can doi cung - cau khi tai Viét Nam, ngu@)n khi tu nhién khai thac trong nudc mai chi dap
ung nhu cau cuc b tai tung khu vuc (Pong Nam bg, Tay Nam bg...), trong khi dd, nhu cau st dung nang
lwong tai Viét Nam ngdy cang tang cao, dac biét 1a nhu cau khi cho cac Nha may dién sir dung khi trong
twong lai gén. Luong khi thiéu hut cAn phai c6 ngudn bd sung bing LNG vé/hodc bang khi nhdp khiu qua
duong ong.

2.2. So sdnh cic phwong thirc vin chuyén khi

Hinh 2 gidi thi€u m6 hinh danh gia kha nang va cong nghé sir dung dé van chuyén khi thién nhién dya
trén khoang cach dén noi tiéu thu. Theo Hinh 2, uu dlem 16n nhat cia LNG 1a dé cung cap khi cho cac ho
tiéu thu & xa ma khong thé van chuyen bang dudng dng ma sw van chuyén nay thuong bang tau bién. Pay
chinh la mét trong nhing uu diém 16n nhit ciia Viét Nam, bai vi nude ta c6 mot hé thong bo bién rat Ion
(3260 Km), trai dai tir Bic vao Nam nén thuan loi khi trién khai nhap khau/cung cip LNG bing duong
thuy.

10° sm*/ngay
Kha ning
LNG N
- va
LNG cong nghé
10 linh dong )
str dung
g O khi
Pién .
1 nhién

|l 1 1 1
0 1000 2000 3000 4000 5000
Khoang cach - Km

Viét tit
LNG: Liquid Natural Gas
GTL: Gas to Liquid
CNG: Compressed Natural Gas
HVDC: High Voltage Direct Current

Hinh 2. Phwong dn sir dung va van chuyén khi thién nhién (KOGAS)
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Viéc nhdp khdu LNG cung cip cho cdc khdch hang hién hiru (dién, dam, cong nghiép...) va bu dép thiéu
hut ngudn cung cdp khi trong nude 1 van dé tit yéu cia Viét Nam giai doan tdi ddy. Theo quyét dinh
60/QD-TTg ngay 16 thang 01 nam 2017 ctia Thi twéng Chinh pht va viée phé duyét Quy hoach phat trién
nganh cong nghiép khi Viét Nam giai doan dén 2025, dinh hudng dén 2035, Viét Nam sé& bat dau tham gia
vao thi truong nhap khau LNG tir nam 2022 véi ké hoach nhap khau LNG du kién trong giai doan 2021 -
2025 1a 1 - 4 ty m’/nam va giai doan 2026 - 2035 1a 6 - 10 ty m*/nam. Cac dy an nhap khiu LNG da co
trong Quy hoach phat trlen nganh cong nghiép khi Viét Nam duoc gidi thiéu trong Bang 1. C6 the thiy
rang, dé dap tmg nhu cau trong nude, Viét Nam s€ phai xay dung nhiéu kho cang nhép khiu va ton trix
LNG v6i quy mé tuong dbi l6n. Hinh 3 mé ta so bo so dd téng quan nhép - tdn trif - tai hoa tai mot kho
chira LNG. Day chinh 1a m6 hinh dyu kién s& duge sir dung tai kho cang nhép khéu LNG Thi Vai v6i cong
suat 1 triéu tan LNG/nam (PVGas).

Bdng 1. Quy hoach cdac dy an nhdp khéu LNG ctia Viét Nam

TT Du an Theoi diém Céng suat
van hanh (tri€u tan/nam)
1 | Kho LNG Thi Vii 1 triéu tin nam Q2/2022 1
Kho LNG Thi Vai m¢ rong 3 triéu tin nim 2024 3
2 | Kho LNG Son M¥ (Binh Thuén) - giai doan 1 2024 1-3
Kho LNG Son M¥ (Binh Thuén) - giai doan 2 2027-2030 3
Kho LNG Son M¥ (Binh Thuén) - giai doan 3 2031-2035 3
3 | Kho LNG Tay Nam B6 (Ca Mau) - giai doan 1 2023-2025 1
Kho LNG Tay Nam B¢ - giai doan 2 Sau 2025 1-2
4 | Kho LNG Déng Nam Bg (Tién Giang) 2022-2025 4-6
5 | Kho n6i LNG (FSRU) Théi Binh 2026-2030 0,2-0,5
6 | Kho LNG Mién Bac (Hai Phong) 2030-2035 1-3
7 | Kho LNG Khénh Hoa 2030-2035 3
o 3
8 | Kho LNG HaH L¥nh giai doan 1 (120.000 1n3) Q22021 12
Kho LNG Hai Linh - giai doan 2 (100.000 m°)
Nhép LNG Clo héa _— LNG
. NG
Bo'm nwérc bién m— Nué'c bién
Chat mui
BOG

—* BomlLP

Lt L} L. 1
Ban chira ﬁg

Bom HP
_@

SMV
Po dém
il
May nén BOG
B tai ngung Thiét bj tao mui
Pudc dét .Cj C:) g Tiéu thy Nha may
: khi dién

Hinh 3. So' do tong quan nhdp - ton trik - tai héa tai mét kho chira LNG

2.3. Cdc tiéu chuin ky thugt chinh st dung thiét ké kho chiva LNG
2.3.1. Yéu cdu ky thudt khi thiét ké bon chira LNG

Thiét ké cac bdn chita LNG phai tudn thu theo cac tiéu chudn Quéc té va tiéu chuan Viét Nam, mot )
thong so k¥ thuét chinh phai tinh toan dé lya chon:
- Thong so thict ke: Thé tich chira, Ap suat, nhiét 3o (Design and services data)
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- Kich thude chinh: Duong kinh, chidu cao (Main dimensions)

- Lop trong/L6p ngoai (Inner tank/outer tank)

- Bao 6n/Céch nhiét (Insulation)

- H¢ thong duong dng trong/ngoai (Internal and external piping)

- Thiét bi an toan va dleu khién (Instrumentation and safety devices)

Bang 2 gidi thidu mét s6 tiéu chuan Qudc té va tidu chuén Viét Nam duoc sir dung trong thiét ké cac
bdn chira LNG (Bo Khoa hoc va Cong nghé, 2010).

Bang 2. Tiéu chudn thiét ké bon chira LNG

Tiéu chuan Viét Nam

Khi thién nhién hoa 16ng (LNG) - Hé thong thiét bi va lip dat - Tinh chat chung

TCVN 8610:2010 ctia LNG.

Khi thién nhién héa 1ong (LNG) - Hé thong thiét bi va ldp dat - Thiét ké hé

TCVN 8611:2010 théng trén bo;

Khi thién nhién héa long (LNG) - Hé thong thiét bi va lap dat - Thiét ké va thu

TCVN 8612:2010 A A £ 1a
nghiém can xuat nhap.

Khi thién nhién hoa léng (LNG) - Hé thong thiét bj va lap dat - Quy trinh giao

TCVN 8613:2010 A 2
nhén san pham;

Khi thién nhién héa long (LNG) - H¢ thdng thiét bi va lap dat - Thir nghiém
TCVN 8614:2010 tinh tuong tl,lich cua cac loai vong dém duogc thiét ké cho dau ndi bang mit bich
trén duong Ong LNG;

Thiét ké, ché tao tai cong trinh bé chira bang thép, hinh try ding, ddy phang
TCVN 8615-1:2010 dung dé¢ chira cég loai Khi héa 1ong dugc lam lanh ¢ nhiét d¢ van hanh tir 0°C
den -165°C - Phan 1: Qui dinh chung;

Thiét ké, ché tao tai cong trinh bé chira bang thép, hinh tru ding, day phing
TCVN 8615-2:2010 di,mg dé chira cég loai Khi hoa 16ng dugc 1am lanh & nhiét @6 van hanh tr 0°C
dén -165°C - Phan 2: Cac b6 phan kim loai;

Thiét kf‘é, ché tao tai cong trinh bé chira bang thép, hinh tru ding, day phing
TCVN 8615-3:2010 di}ng dé chira cég loai Khi héa 1éng duoc 1am lanh & nhiét ¢ van hanh tr 0°C
den -165°C - Phan 3: Cac bd phan bé tong;

Khi thién nhién hod 16ng (LNG) - Yéu cdu trong san xuat, ton chira v van

TCVN 8616:2010 2
chuyén;

oA R A A
Tiéu chuan Quoc te

Standard for theuProduction, S}or\age, and Handling of Liquefied Natural Gas
NFPA 59A LNG. (Tiéu chuan cho san xuat, ton trit va xtr ly khi thién nhién hoa long LNG)

Liquefied Petroleum Gas
Volume 1: Large Bulk Pressure Storage & Refrigerated LPG - Model Code
Safe Practice Part 9.

[P Part'9 (Khi dAu mé héa long
Quyén 1: Bdn chtra LPG loai 4p luc va loai nhiét do lanh - Phin 9: B6 quy tic
thuc hanh an toan)

BS 7777 Flat-bottomed, vertical, cylindrical storage tanks for low temperature service.
(Bon tru diing, day phang st dung & nhiét do thap)

APL 2000 Venting Atmospheric and Low-pressure Storage Tanks.

(Tiéu chuén vé x4 khi cho bdn chita khong 4p sudt va 4p sudt thip)

2.3.2. Cac logi bon chira LNG dién hinh

Hi¢n nay. trén thé gi¢i dang sir dung 03 loai bon chita LNG chil yéu sau: 1) Bon chira thanh don (Single
Containment Type), 2) Bon chira thanh d6i (Double Containment Type) va 3) Bon chir thanh toan b¢ (Full
Containment Type). Hinh 4, 5 va 6 gidi thiéu so lugc vé cac loai bon chira LNG nay (KOGAS).

3. Bon chita LNG dung tich 200 000 m®

Bon chira LNG dung tich 200 000 m? 13 loai bdn dang duoc dung hién nay va dy kién dugc xay dung &
mot s6 kho cang LNG ciia Viét Nam. Céc thong s6 k§ thuat cia bdn chita LNG dung tich 200 000 m* duoc
cho trong Béang 3. Hinh 7, 8 va 9 mé ta so bd cdu tric bé chira LNG loai 9% Ni ¢6 thanh toan bd, mat cat
ngang bdn chira LNG 200 000 m? va mtrc chra ciia bdn LNG 200 000 m? nay (PVGas).
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Mai ndi ¢6
cach nhiét

Cach nhiét L6p bén Céch nhiét " Lépbén
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day bon . ® Lé'p bén
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DAD nes
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Gia nhiét
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Hinh 4. Bon chita thanh don (Single Containment Type) (KOGAS)
Mai néi c6
céch nhiét Céch nhigt N!éi né'i_cAé |
bén ngodi cach nhiét L
) - 8 Lép bén
CaAch nhl?F ch [ [ T 1 A ngoai
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Hinh 5. Bon chita thanh déi (Double Containment Type) (KOGAS)
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Hinh 6. Bon chira thanh toan bé (Full Containment Type) (KOGAS)
Bang 3. Thong s6 ky thudt ciia bon chita LNG dung tich 200 000 m?®

Théng s6 k§ thuat Théng sb Ghi chi
Cong suét chira 200 000 m? Gross capacity
Ap suit thiét ké 290 mbar Design pressure
Ap suét van hanh 250 mbar Operating pressure
Ty 1¢ héa hoi/ngay 0.05% Design BOR
Mirc 1ong thiét ké 36.22m Design liquid level
Kiéu gia nhiét day Brine/Electric heating Type of base
Kiéu mai Concrete dome Type of roof
Lop trong Diameter 84.0 m Inner tank
(9% nickel steel) Height 37.6 m (9% nickel steel)
Lop ngoai Diameter 86.4 m Outer tank
(Pre-stressed concrete) Height 52.8 m (Pre-stressed concrete)
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TANK_SPECIFICATION

BASIC STRUCTURE

Hinh 7. Cdu triic bé chita LNG loai 9% Ni, bon chita thanh toan bg (Full Containment Type) (PVGas)
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Hinh 8. Mdt cat ngang bon chwra LNG 200 000 m” (PVGas)
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Hinh 9. Mirc chita ciia bon LNG 200 000 m* (PVGas)
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4. Két luan

Tap doan Dau khi Viét Nam da dugc Chinh phu giao cho trién khai du tu xdy dung cac du an nhép
khau LNG dé duy tri cung cép cho cac khach hang trong nude (Di¢n, Pam, Cong nghiép) - day 1a mot trong
nhimg muc tiéu nham dam bao chlen lugc an ninh nang lugng Qudc gia.

Nhép khau LNG 1a xu hudng tit yéu dé bu vao ngudn khi khai thac trong nude dang suy giam, trong do,
sur dung cong nghé nhap khéu béno tau LNG va tdn chira trong LNG trong céc bdn chira chuyén dung tai
cac kho nhép khiu - 1a giai phép téi wu hién nay. Cong ngh¢ t6n chira san pham LNG la méi tai Viét Nam,
hé théng thiét bi cong nghé dwoc nhép khiu truc tiép tir cac nude phat trién. Hién tai, Tap doan Déu khi
Viét Nam/Tong Cong ty Khi Viét Nam dang trién khai xay dung Kho nhap khdu LNG 1 triéu tén tai Thi
Vai va du kién s& di vao van hanh tir nam 2022. Co quan quan ly Nha nudc cta Viét Nam cling da va dang
hoan thién Hé thdng tiéu chuan dé &p dung trong thiét ké, xdy dung va van hanh kho LNG.

Bai viét tong quan vé cong tac lua chon thiét ké va xay dung bon chira LNG tai du an dién hinh dang
trién khai tai Viét Nam. Qua do, nguoi doc co thé ndm bt dwgc vé dac tinh co ban cua nhién liéu LNG va
hinh dung day chuyén nhap khau LNG vé Viét Nam gdm cac khau: Mua ban - Van chuyén - Ton chia.
Ddng thoi, tac gia cling da hé thong héa mot sb tiéu chuan Qudc té va Viét Nam tiéu biéu dang 4p dung
trong linh virc LNG, tong quan vé phan loai bdn chita LNG va cac thong s dién hinh ctia bdn chira LNG
thé tich 200 000 m? dang dugc thi cong tai Viét Nam.
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ABSTRACT

Liquefied natural gas (LNG) storage technologies - effective storage
methods for national energy security

Cong Ngoc Thang', Hoang Anh Tuan?
! Hanoi University of Mining and Geology
2 VietNam Oil ang Gas Group (PetroVietnam)

This paper introduces an overview of liquefied natural gas (LNG), national and international regulations
and specifications and also technologies for LNG storage. In this paper, the authors also briefly summarizes
about the LNG chain value and LNG projects and the usage of LNG for national energy security in Vietnam.
The LNG storage tank of 200 000 m?® is introduced as an example of LNG tanks for the Thi Vai LNG
terminal project of one million of tons.

Keywords: Natural gas; LNG - Liquefied natural gas; LNG technologies.
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